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by L. V. Cherezhanova and N. P. Dubinin

Translation of "Tsitogeneticheskiy effekt
ioniziruyushchey radiatsii i streptomitsina.”
Doklady Akademii Nauk SSSR 142, No. 1, 208-210,
(1962)

In the report (Reference 1), it was indicated that during the action
of streptomycin upon cells' nuclel, at high concentrations it emerges as a
mutagenic factor, while at low concentrations it proves antimutagenic, sup-
pressing the natural mutagenic process. In the present report, we present
data concerning the cytogenetic effect of the combined action of ionizing
radiation with streptomycin. Considering the complex nature of strepto-
mycin's effect upon the metabolism processes (References 2-l;) occurring
in a cell, we made an evaluation of its interaction with radiation at
various phases of the cellular cycle.

In the test series, small roots of onlons were processed in a strep-
tomyecin solution at a concentration of 5 1073 mm and were exposed to
gamma rays (250 r) or by neutrons (30 rad). To evaluate the effect of
radiation on various phases of the fission cycle, small roots of an onion
(without introduction of streptomycin) were examined at various times
after exposure.

The fission cycle in the onion takes 20 hours, and the duration of
the actual mitosis amounts to 2.5 hours (Reference 5). During radiation,
the duration of fission is evidently close to 2, hours. The data in
Table 1 indicate that the maximum sensitivity is inherent to the prophase

(2.} hours) and evidently to the late interphase (9 hours). The minimum
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ratio sensitivity typifies the middle and early interphase (16, 29 and

2l hours). Data are also given in Table 1 on the sensitivity of the same
phases of fission, but al processing of the roots by streptomycin for 2
hours and for 1 hour before exposure. We observe that in the first hours
after exposure, i. e. during exposure of the late interphase and prophase,
the number of chromosome reconstructions decreases considerably. We are
confronted by the protective effect of streptomycin, equalling 51% as a
whole. For the middle and late interphases, there is no protective effect.

The data derived also show that at introduction of streptomycin at
stages following the exposure, there is no perceptible additional delay
of fission -- the radiation effect in these conditions, at fixation of
the material after 16, 20, and 2l hours, proved the same as in the test.
This pattern would have been different in case of a phase displacement of
the cellular cycle.

As a result, at a conventional analysis (after 2l hours), one can
conclude that the processing by streptomycin before exposure does not
have a protective effect. In this case, its effect transfers to the late
interphase and to the prophase.

Upon introduction of streptomycin prior to exposure, it remains
unclear whether it takes effect, at the moment of exposure, upon the
primary mechanisms at the evoking of mutations, or whether its effect
occurred after exposure, when the potentially altered chromosomes enter

the cellular cycle at the stage sensitive to streptomycin.
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In}infuggriai(References 6, 7) and in mice (Reference 8), there
was demonstrated the protective effect of streptomycin upon its intro-
duction after exposure. We conducted a new analysis of this question
by way of investigating the effect of streptomycin at all phases of the
cellular cycle after exposure. For this purpose, we processed onion
rootlets at various times after exposure, by using a streptomycin sclution
and hardening (fixing) them after 2l hours had elapsed following exposure.
By such a method, we traced the development of the exposed early interphase
in case of effect of streptomycin upon the various stages of the cellular
cycle.

In a controlled test, with the introduction of streptomycin, we
obtained 20.9% of cells with chromosome reconstructions (See Table 2).
At introduction of streptomycin, the pattern changed abruptly. On one
hand, upon its introduction, in 2 and l hours, the number of chromosome
reconstructions decreased perceptibyyf(l2.7% and 10.0%), and the protection
amounted to about 1;8%. On the other hand, at processing after 9, 12 and 16
hours, there is a notable increase in the number of chromosome reconstruc-
tions (38.l;, 30.0, 30.7%)., Basically the same pattern was also established
during the action of fast neutrons with the introduction of streptomycin
after exposure. The difference consists in that a distinct protection is
manifested only in case of the introduction of streptomycin in 2 hours
after exposure and that there is a more stable increase in the number of

aberrations at introduction of streptomycin in L, 9, 16, 18 and 20 hours



following exposure (Table 2).

Both the protective as well as the sensitizing effect of streptomycin
was revealed in this test. Exerting an effect upon the potential changes
originating in the early interphase, streptomycin protected the chromosomes
from them during the first l hours following exposure. On the other hand,
upon introduction after 9 hours, its effect led to an intensification of
the radiation damage. During the action of the neutrons, this transition
from a protective effect to a sensitizing one was accomplished even sooner
and more clearly.

At introduction of streptomycin after exposure, its protective effect
passes to the early interphase, while the sensitizing effect passes to the
late interphase and the prophase (Table 2). On the other hand, its intro-
duction before exposure evokes protection in the late interphase and pro-
phase, and therein the sensitizing effect is not revealed in the remaining
phases of the cellular cycle (Table 1). Evidently an explanation of these
facts points to the fact that the protective effect of streptomycin is not
connected with the stage of the cellular cycle, but with the life period
of the potential changes in the chromosomes. Protection is possible only
in the periods relatively close to exposure, 1. e. up to the time of the
appearance of the changes in the chromosomes. The duration of the potentisal
changes should be recognized as long. This is evident from the fact that,
by disrupting the processes of natural restoration of the original struc-

tures, in potentially modified chromosomes, after 9, 12, 16 and 20 hours
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following exposure, the streptomycin assumes the role of a factor sensi-
tizing the radiation damage. The absence of such a sensitizing action in
the tests during the introduction of streptomycin before exposure is evi-
dently connected with the circumstance that in this case streptomycin
exerted a protective effect in the first periods after exposure, but later,
it exerted a sensitizing effect. As a result, quantities of chromosome
reconstructions were deriVe@{ which were similar to the test quantities.
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